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In the title compound, C 11 H 17 N 3 O 6 ÁH 2 O, an important building block of the medicine cefbuperazone sodium, the piperazine ring adopts a screw-boat conformation. Intermolecular O-HÁ Á ÁO and intramolecular N-HÁ Á ÁO hydrogen bonds are observed. The water molecule participates as both donor and acceptor in this framework. 
Related literature

Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). et al., 2001 ). As part of our studies in this area, we report here the crystal structure of the title compound, (I).
The refined molecular structure of (I) is shown in Fig. 1 . The title compound includes a piperzaine and a threonine moieties, and the asymmetric unit is completed by one lattice water molecule. The piperazine ring adopts a screw-boat conformation with atoms C4 and C6 displaced by 0.104 (8) and 0.596 (2) Å, respectively, from the mean plane through atoms N1, C3, N2 and C5. The dihedral angle between N1/C3/N2/C5 and N2/C7/N3/C8 planes is 4.1°.
The threonine molecular group has two chiral atoms, C8 and C10, and adopts a configuration in agreement with previous reports (e.g. Özcan et al., 2003) . The separation O6···O1 suggests an interaction between the ketone and the carboxyl group (Table 1) . The water molecule is linked to the main molecule via O-H···O hydrogen bonds. These hydrogen bonds are effective in the stabilization of the crystal structure.
To a suspension of 2.0 g of L-threonine [(2S,3R)-2-amino-3-hydroxybutanoic acid] in methylene chloride (50 ml), 6.6 ml of trimethylchlorosilane were added, after which 7.1 ml of triethylamine were added dropwise at 273 K. The mixture was heated to 293 K for 2 h, and then a mixture of 4-ethyl-2,3-dioxo-1-piperazinecarbonyl chloride and triethylamine was added to the reaction mixture. After stirring for 1 h, the solvent was removed under reduced pressure. To the residue, 30 ml of water was added, and the pH was adjusted to 8 with NaHCO 3 , after which the solution was washed with 50 ml of ethyl acetate. Acetonitrile (50 ml) was added to the solution. The pH of the mixture was adjusted to 1 with HCl. The mixture was then saturated with NaCl, and the acetonitrile layer was thereafter separated. The aqueous layer was extracted with acetonitrile (3 × 50 ml), the combined acetonitrile layers were washed with saturated NaCl, and then distilled in vacuo to remove the solvent. The residue was recrystallized from ethanol to obtain 3.2 g of (I). Crystals of (I) suitable for X-ray diffraction were obtained by slow evaporation of an ethanol solution. (m, 4H), 1.13 (d, 3H), 1.11 (t, 3H).
Refinement
Hydroxyl H atoms were located in a difference map and refined freely. Water H atoms were found in a difference map and refined with a restrained geometry, O-H = 0.84 (2) Å. Other H atoms were positioned geometrically and refined using a riding model, with C-H = 0.96-0.98 Å, N-H = 0.86 Å and U iso (H) = 1.2 or 1.5 U eq of the carrier atom. Friedel pairs were merged and the absolute configuration was assigned from starting materials. 
Data collection
Enraf-Nonius CAD-4 diffractometer R int = 0.0000
Radiation source: fine-focus sealed tube θ max = 25.1º
Monochromator: graphite θ min = 2.3º 
